
���������
	��
���
�������������������� �"!$#&%('*)+-, '/.0214365 � #&%�78 )9, :;. 143<5>= ��? 7?�@*��ABA = � = ���C�*�D�E FHGJI�KML�N�O ��P
Q�RSQUT�V�WYX[Z]\[^Y_]` acb2d�ReQU\[fhgBic_�`kjBlnm]ReQUo�X[WYpq_rZ�`kjsbut<RSQ
vSfhWYowXyxy`kjszut<ReQ
{�^|pqfri}f]` ~cb���R��2RSQUW|T]x}f���`kjs��d�R�Q
puT�xcfhg}Xr`kjs�� RSQ
pqX[xc^Yf]` � a duR�QUpq^YowXy^�` bcb QnRSQ
Z]_hgsi�_rgcgBf��e` ~Bzn� R]QUZ�^Y{rX[Xy�e` jB� QnRSQ
Z�Z]f���^�` �}�nm�R�QUZhicfhgy` j �9R�Q
fh{�^�` ~}b �2R�Q
�SfrWYWY^|Z]_rx}^�` js�m�R ����R�QUx}�hV�^|Z�` bca�t<RSQ
xc^Ygc_���_]` ~c~�QnReQ
x}i}^Y{rf��e`kj ��� RSQCgB��p�_rZ]gB{�_hg[`kjs��QnReQ�iBic_rW�` ����ReQ
�[��_ x¡` � j<¢£R�QU�[�y^¤��¥¦_r\[\��]X§iBi�_�` � a¢£R�QU�[�[V]x}xc^�` �c�n¨ R]¥¦_r\y\���X§i}ic_]` � a<©nR�¥¦_h\��]_r\[frV�` a}� � R�¥¦_how�rX[iBiy`kjB�6Q�R�¥¦_ xcT]_rx}fr���<_rW¤ic^|Xyx}^�` ac�
ªuR «UR]¥¦_ xcZ�Xygy` � �6¥6R Q�R�¥¦_ xcZ�X§i}iy` a �� RS¥�_rx}fh^Y_rZ�iy` lCªuR�¥¦_ x}icgc\���` bBzn�2RS¥�_rV�X[x¡` b�j6��R�¥�X¡owXygc\���^�` �c��� R�¥�Xy�]_ xc^�` a ��� R�¥�X[W|�¬frx}i}Xh` ~can�2R�¥�XyW|WYX§i}i}^YZ�^�` �c� m]RS¥�X[WYW|^YZ��rXyxy` ~clQnR]¥�X[WYWYfrZ�^�` b(j6«
R�¥�XyZw��©U_ ^Yp­`�jB��duR�¥�X[Z�®B_rpq^|Z�`kjB~nQnR]¥�Xyx}X[i}��_rgy`�jB��m�R]¥�X[xc^|Z��hX[x¡` ac�6t<R�¥�X[xcx}¯e` a}°<Q�R]¥��]_�i}i}^�` � �n��R]¥�^YZ�{�W|Xy¯e`�jB�d�Re¥�^Yg}X[WYWYf]` � an�9RS¥�^±gB�]_r^�`kjB�n²�R�«UR�¥�W±_ ^Yxy` au³CR�¥�WYfw\�{rX[x¡` � � R�¥�W|f�fhp´` bcb�¥6R�¥�WYV�pqX[Zw�¬XyWYo�` a � QnRe¥�fw\[\§^�` � �nQ�RS¥�fwowXy{S` � lª�Re¥�fr^±gB�hX[x}iy` � l��2R�¥�fhW|W±_�` � ��QnR�¥�fhWYg}��f��e` b(j6duR�¥�frx}i}fhW|X[iBi}f�` � ��m�R�¥�frV]o�x}X¡_ V�` � ~ � R�¥�frV�xcf��e`�jB�<QnRS¥�f��hX[^±_�`kj�zn¥6R]¥�x�_ V�`kjsz³CR]¥�xcfrpuT�Xyx}��` b � «
R]¥�xcV�T]_ {hX[x¡`�jBb<m]R�¥�V�o�_ �hf��S`kj � ©�R � R�¥�V]o�o�` � l � R]¥�V]o�o�` acb � R�¥�V�xc{rX[iBi¡`�jB�n�2R]¥�V]g}X§iBicf]` � a�¢£R]¥�V]g}g}X[¯e` aBz� R�µ�Re¥�¯�x}V�p­` a � R�³�_ T�xcX[x�_�`kjB~���R�³�_rpq�]_ Z�XyW|WY^�`�jB°n��R�³�_ pq��TSX[WYW�` bcbu��R�³�_ Z�XyW|WY^�` �nQ�R�³�_rZ�X[�]_]` � �nduR�³�_rx}W±g}p2^|i}��` ~cl²�R�³�_rx}f�gB^�` �}� � R�³�_ xcx}fhZ�` jB~ ��R�³�_rgc_ x�g}_]` ~ca QnRe³�_hgsicx}f�` ~ ¢£Re³�_�ic_hgsic^|Z]^�` �}�ud�R�³�_ V��h` ~ca ��R�³�_���_rW|WY^|� � �¬fhx}�¡_�` b QnRe³�Xyx}xc^�` ac�µ�R�³�Xyx}xc^|i}f]` � j � R ©nR�³��]_ Z]�]` a}lum]R�³��]_ �]pq_rZ�` b}bn¶uRk³CR�³��]X[Z�`kjn�9R�³���XyxBicfr{e` lu�2R�³���^Y_rx}XyW|WY^�` �c� �2R�³���W±_r\���^±ow�yXr`kj ���R�³��]W|XyT]_ Z]_]`�jB�n·(R�³���f�` acl � R�³���f]` a}l�d�R�³���fh{��]X[WY^�`kj � m]R ¢£Re³���fhV�` a�jn¢£R ©�R�³���V�` a}b � R ©nR�³���V�_ Z���` ~cl � R�³���V]Z��]`kjsa� R ©nR�³���V�Z���` ~cl<¶uR � R�³���V]Z��]` � l���R�³�^YW ®B_ {e` �c� ³CR ·(Re³�^YfrT]_rZ�V�` acb���R QnR�³�^|fw\y\§^�` �c� QnR�³�WY_rx}{e`kjs°�duR�³�WY_rx}{e` ����Re³�fw\[_]`�jB~Q�Re³�frZ]Z�frWYW|¯e` a}���9R]«
RS³�fhZ��rX[xc¯e` � �<m]Re³�frZ���_�¯e` l<¥CRe³�f�fh��Xyxy` b}z � RS³�fr��^±\ ` bcb���Re³�fhxcowXyW|WY^�`�jB�n�2RS³�frx}i}^±_ Z�_�` � a�Q�RS³�x}V]�r`kjslm�R�³�V�Xy��_rgy`�jcjn²nR�³�V�WYTSX[x}icg}frZ�`kjs�2duR�³�¯�x¡` ~cl � Red6_r²
frZ]\[f]` � a � RSdu¸ Q
V�xc^Y_]` a}zq��R�d�¸ frZ�fr�¬x}^Yf]`kjB°�duRed6_ �hX[Z���_ x}iy` �¢£R]o�Xn¥�_rx}T�_ xcf]` � l � R�dCX2³�X¡\[\§f�` � °�QnR�dUXy^Yg}��X[x¡` a}���2R�dUX�µ�X[Z�ico�Xy\�{rXyxy` � l6�9R�dCX[WYW�¸k¹Cxcg}f]` �c��� R�dCX[pqX[x�g[` � l�µ�R�dCX[pqfhxBic^|Xyxy` � �m]RSdUXyZ��]`kjB~n��R�dCX[Z]^|Z�Z]f]` ~�duR�dCXu¢£Xyo�^Ygy` � °�¢£R ��RSdUXyx}��X[Z�i¡`�jB�u³CR�dC^YfrZ�^±gB^�` � °um]RSdU^|iBicpq_rZ�Z�` � ¢£RSdU^±t�V]x}f�` ~}z2³CR�d2ºfrxcx¡` ac~Q�R]dUfhpq^|Z��hV�X[�h` ac� � R]dCfrZ�_�i}^�` �}� ��R�dUfhZ�X[��_�`kjs°�¢£R�dCfrZ���` ��m�R]dCfrZ�^YZ�^�` � a�t<R]dCfrxc^|�hf]` � a � R�dUV�TSXr` ~}z � R]«�T]^|Z]_]` ~c~<m]R�«��¬xcfrZ�` b}�m�R�«���WYX[x�g[` js° ²�R�«�x}T]_h\���X[x¡` l duRe«�xcx}X¡owXr` a}b � R�«�xcxcXyowXh` acb ²�Re«�V]g}X[T�^�` � l ©�R�³CRS�]_rZ��]` a}� � RS��_ xcx}^YZ��ri}frZ�` ac° ·(R��]Xyowfhx}{hf]` �}�� R t<RS��Xyo�frxc{rf]`kjBb6²nR �2RS��X[^YW±o�` ~c�n��RS��Xy^|Z]owiy` a}~um]R ¢£R]��Xyx}Z�_ Z]owXy�r` � ��²nR��D^|XyWYo�`�jBl��2R��DW±_ Z]_r�h_rZ�` b � µ�R ²�R]�DWYfrxcXygB�s³�_hgsic^|WYWYf]` � ~QnR��]frW±_ Z]o�` a(j � Re��fhx}xcXygBi}Xyxy` l��2R � Re��f�gsicX[x¡`�jB�n��RS��x�_ Z�{�WY^|Z�` a(j<m]Rk³CR��]x}XyX[p�_ Z�` ac�<¶uRS��V�®s^Y^�` ac��·(RS��V�xc^±\ `kjsbnQ�Re�<_ ®»®B_ x¡` ac°��R��<_rW|WY^YZ]_ xcf]` � ��m�R��<_rW|¯�_ x�o�iy`kjsa�m�R «
R��<_rxc\[^Y_]` �c� ��RS�<_rxc\[^Y_ � \[^|�hX[xcX[�r` ac��QnR ��Re�<_ x}¼]Z�{hX[W�` � ��³CRS�<_�¯e` ~}��©�RS�6X[xcTSX[xc^Y\���` acb«UR��6X[x�\���i}X[^YZ�`kjsa�duR��6X[x�owXygy` bcb � Re�6^Y_r�rV�` � °�¢£R��6^Y_rZ�Z�X[iBi}^�` �}� QnRS�6^YT]g}frZ�` ac� � R��6^YT]gBfhZ�`kjsau³CRe�6^|Z�gBT�V]x}��`�jB� � RS�6^YfrWYf]` � ��9Re�6^Yfrx�o�_ Z]^�` ~}a���Re�6^YV�Z�ic_]` �c� �2R��6^YV�x}�h^|V�`�jBa�ª�R��6W±_ �rfhW|Xy�e`�j � duRe�6WYX[Z��y^|Z�gB{�^�`�jB����R��6frW±o�` b}� ¨ R��6frW±o�gc\���pq^Yo�i¡` bcbm]RS�6frW±o�gsicX[^YZ�` � j��2RS�6frpqX[�h`�jcj��2R��6fhp2Xy�§�B³�X[T]_rW|WYfhgy`kj}jC��R��6fhZ]\��]_rx}f��e` ~�j6¹uR��6frZ]��½_ WYX[�h` � �<·(R��6fhx}XyW|f��e` b}�<QnR t<RS�6f�gB��_���`�jB~¶2Re�6fri}x�_�` � ~ � Re�6frV�WY^±_ Z�f�g[` � ��Q�Re�6xcXyg}X[WYXr` � a���Re�6xc^|¾2ic�]gy` ac° � R��6x}^YZ]gBi}Xy^|Z�` a(jn³CRe�6xcfhgcg}f ��¢�^YWY\���Xyxy`kjBbC¿�RS�6xcV�Z]owWYX[x¡` acbm�RS�6V�^Yp�_ x�_ X¡gÀo�_Á³�fhgBic_]` a(j�³CR�©C_ TSX[x¡` ac� � R ²�RS©U_ �]Z�`�jB� � R]©C_ ��Z�` � b�«UR]©U_rW|{�^±_ro�_r{�^±gy` � l�QnRS©U_ pq^YW¤icfrZ�` bcan¥���¶2R�©U_rZ�` � l²�R]©C_ Z]o�W|Xyxy` ~}l ��RS©U_ �]�]_r\���Xyxy` jB�6� R�©U_ x�_�` ~cb �9R�©U_rx}Xh` ~ � � R�©C_ xc��Xyxy` � j ²nR ��R�©C_ xcxy` ~c� ²nR ��RS©U_rx}xc^Ygy` js�<� R]©C_�ic_r{rXy¯h_ p�_]` � �m�R]©U_rV]gBXyxy` �n³CR]©U_�¯wgy`�jB~<©nR]©C_�¯���_rxco�` ac°CQ�R]©
Xy^ ®sTSf�X[x¡` � b�¥6R]©
Xy^|Z�Xyp�_ Z�Z�` ac°�m]R]©UX[^YZ�xc^Y\���` � b���R]©
XyZ�Z�X¡\�{rXr` ac~6�9R]©
Xyx}Z]o�frZ�` ~}lm�R�©UX[V]g}X[x¡` a}~ud�RS©
^±o�_rgy`�jB~2³CR � RS©
^YW|W�`�jszqd�RS©
^Yxcgc\���T�V�X[�]W�` a}~�QnRe©
fw\�{rXyxy`kjs��Q�RS©UfrWYW|f��¦_�¯e` a(j � RS©
frV�`�jn��R�©UfrV�W±owX[Z�` ac°� R �s³CRS©Ug}V�` °�¥CR t<R�©UVwvepq_rZ�` � jn²�R «UR�©UV��r��X¡g[` bc�nm]RS©
V]gBi}fhZ�` b � � R�·�{�_rowf�` ~c~nm�R�·�Z]\[_rZ]owXyWY_]`�jszu�2R]·�Z�icx}fh�[�[^�` �}� ��R�·�frxc^�` � °¶uRS·sgB�]^|�¡_���_]` ~cbnQnRS·���_ Z�f��e` ln¥6R�·�¯�Vwic^|Z�` b(jn«UR�m�_ pqXygy`kjs�ud�Remh_rZ��]` ~}zu¥6R�m�_�¯h_ i}^YWY_r{�_]` bcb�duRemhXy_rZ]gy` � °n©nRemhX[Z]g}X[Z�`kjB�«
R m]RSmrXyfrZ�` a}l���R�mhfrZ�X¡g[` � � � R � R�mrf�f]` acl � R ¶uRemrV�Z�`�jBa�t<R ²�R�mhV�Z�{e` a}b�t<R � _rp2fhZ�` ~�j6m�R � _rZ��]` b}b���R � _rxc_r�rfr�[�M¿UZ�X[W�` b}l¢£R «
R � _rxc\���^YZ�` ~}�C¶2R � _�icf]` � z<¶2R � X[pq��` a}~�²nR � X[����_ x}iy`kjs��¿�R � X[xc�[XyW�` a}~6ªuR � ��fri}^YW|f���^±\���` ~(jU¥CR � ^|WYpq^|Z]gBi}Xyxy` bc��d�R ©nR � ^|p­` a}l©nR � R � ^|p­` a}l�m�R «UR � ^Yp´` acln��R m]R � ^Yp­`�jBa���R � R � ^Yp­` acl � R ¥6R � ^Yp´` acl � R ©nR � ^Yp­` ~cb<¶uR � R � ^Yp­`�jBbn��R � ^YxcT�¯e`kjs~�µ�R � ^Yxcgc\���` �� R � W|^YpqX[Z�{hf]`kjsl<��R � W|VwicXr` b�j6¥6R � Z�VwicXyg}frZ�` b(jU¥6R ²�R � f�`�jB~�©nR � fhT]_�¯h_hgB�]^�` ~}b � R � frZ�owf]` ~}~<duR m�R � fhZ��]` acl6m�R � frZ]^|��gBTSX[xc�]`kjslQnR � frxc¯hicf��e` jBl QnR ª�R � fris��_rW�` jB~ Q�R � f���_ WYX[�e` � b m�R � x�_ V]gy` acb ·(R � x�_��h\���XyZ�{rf�` b(j ��R � xcX[�]gy` ac~ QnR � x}Xy¯�p2Xyxy` jB� m�R � xcfrWYW�` � b¨ R � xcV�pqZ]_h\�{S` � ��R � x}V]g}Xr`kjB~<ª�R � xcVwicX[WY¯rf��e` ~(j � Re«
R � V��]W|p�_ Z]Z�` a�¶uR � V�g}_r{�_rT�Xh` ~c~ � R � ��_rZ��]`kjBb6Q�R t<Reµ�_h_rgc_ Z�XyZ�` � �� R]µ
_ ^�` bca � R]µ
_ pq^�` � � � R�µ
_ pq^�` � � � R]µ�_rpqp2XyW�`kjB����R]µ�_rZ]\[_hgsicX[x¡` b}z�²�R]µ�R]µ�_rZ]owX[x¡` l � R�µ�_ Z]Z�frZ�` bc��QnR]µ
_�i}��` ~}z��2R]µ�_ i}^YZ�f]` �c�·(R]µ�_r�[�[^Y�[�yX[x�_�` � a6¶2R�µ�Xr` a � ³CRSµ�Xy\y\§^�` ac~nt<RSµ�X�³�fhpq�wi}Xh` a�m�R�µ�X[Xr` � lnm]R�µ�X[Xh` � l � R � R�µ�X[Xh` ~(j<²�RSµ�X§�sÂX[��x}Xh` b ¨ R�µ�XyfrZ]_rxco�f]` b�j� Reµ�XyfrZ�Xh` �c�u� Reµ�Xy��¯S`kjBbnm]R duRSµ�X[�À^±g[`kjs� � R�µ�^�` ~}�q³CR�µ�^YZ�` ~}�q³CR � RSµ�^|Z�`kjB����RSµ�^YZ]ow�rxcX[Z�`�jB��«UR�µ�^Y�SX[WYXygy` °nt<R ��Reµ�^±g}gy` a}bQnReµ�^±gsicX[x¡`�jB°nduR�¹uReµ�^|i}��^YZhi�gBXy�e`�jB��t<RSµ�^YV�`�jB��¶2RSµ�^|V�`�jB° ¨ R � R�µ�f�\�{�¯hX[x¡` � b�QnR µ�fh�r^YZ�f��e` bc~���Reµ�frxcX§ic^�` � an¢£R�µ�f��rX[xcxcXr` � °²�R � � RSµ�V�`kj<duRSµ�V]\[\��]Xyg}^�` � a�¢£R]µ�V�®B_rZ�` a}�u¢£R]µ�V�{hX[Z]gy`kjs���2RSµ�V�Z]�rV�`kjsluµ�RSµ�¯rfhZ]gy` � j6m]R�µ�¯wg[` ac�n²�Reµ�¯wg}_r{e`�j6«UR]µ�¯�i}{hX[Z�` � �¢£RS�4_r\�{e` a}~ud�Re�4_r\�ÃCV�X[XyZ�` b}an²nRS�4_howx�_ {e`�jB� � Re�4_ X¡gB�]^|p�_�`kjB�n¢£RS�Ä_ {wgB^Ypqf���^Y\r` a � �2RS�Ä_ Z]\y_�` a}°u��Re�4_rx}��_ xcfrWY^�` ~²nRS�4_rx}�h^|Z]Xy_ Z�`�jB�u³CR��4_ xc^YZ�f]` a}b�QnR��4_ x}i}^YZ�` ~}�u��R��4_ x}i}^YZ�` a � ª�R��4_rxBic^|Z�` bcl���Re�4_ x}i�½Å Z�Xy�r` b�t<Re�4_ xcV�¯�_ p�_�` ~}b©nR��Ä_�icg}V�Z]_r�h_]` ~cb ��R «UR]�4_ iBicg}frZ�` ~c� ²�R]�Ä_ �[^YZ�^�` bca ¢£R]�Ä_ �[�¡_ Z�i}^�` ~�� R � R��4\[��_ xcWY_rZ]o�` � l duR��4\¡�6^|�hX[xcZ�` bBz ¢£RS�4\§·�Z�is¯�x}Xh` ~(j¢£RS�4\ ¨ _ p�_ x�_�` ~}z�²�Re�4\ ¨ V�W¤is¯e` a}°uQnRe�ÆX[��i�_�` a}° � RS�ÆXyZ��[XypqX[x¡` b(j�Q�RS�ÆXyZ��[^YfrZ]Xr` �}� ¢£RS�ÆX[xc{rXyW�` � �u³CRS�4Xyg}x}fh��^Y_rZ�` � �QnR��4XygcgB^YZ]_�` � °���R��hfrZÆowXyxU�ÆX[¯e` �nt<Re�Æ^Y_rf]`kjs� ¨ R��Æ^YW±_row^YZ�f���^Y\r` ��m]RS�Æ^|WYXygy` b�j<²nR��Æ^YW|WYX[x¡` b � m�R � R��Æ^YWYW|Xyxy` b}b2³CR��Æ^YW|W±gy`�jsz��R��4^|WYZ�^Y{S` ac~n²�R��4^YÇ�V�XyW�` a}� � R]�Æ^±g}\[X§i}i}^�`�jB�u�2R]�4^¤i�gBXyW|p�_ {���Xyxy`kjBlnQnR]�4^|¯�_ pqf icf]` a}� ¨ R��Æfh�r�r^�` ~�¥CR��Æfr��x¡` ��²�R��Æf�fhx}Xh`�jB�



��Re�ÆfrxcX[WYWYf]` �}� ¢£RS�Æf���^|WYW±_È��Xyx}Z]_rZ]owXy�r` a}�um]RS�"ºV�WYp2XyZ]gBi¡º_rowiy` a}�2QnRe�ÆV�{���Xyx�®sXyXr`kjs�u��RS�4V�W|�]Xy_ xcZ�` b�jnt¦��Re�ÆV�WYW|Xyxy` a}~²nR��ÆV�p2�¬fhxco�` a � ¢£R��ÆV]xc_ iy`kjs�nm�R ¨ _r\���i}p�_rZ�`�jB� � R ¨ _r��Z�` ~}��·(R ¨ _r{�_rZ�f]` bc°nQnR ¨ _ �]^|Xyxy` ~ � d�R ¨ _ V]p2f��e` b}�nª�R ¨ Xy\[V�WY_]`�jBl³CR ¨ X[V�` � b ��R � R ¨ X[V�T�_ V�Xyxy` ° m]R ¨ ^YX[W±gBXyZ�` a}� t<R ¨ ^Y�rp�_ Z�f��e` � ~ µ�R ¨ f�o�V�W|p�_rZ�` a ¹uR ¨ fhx}Z�^YX[WYW±_�` b t<RS¹C�h_��¦_�` ~}~ � R ©nR�¹C��` js~¶2R duRe¹C��` acl�t<R�¹C{�V]g}_��¦_�` � z6²�Re¹CWYowXyp�_ Z�` a}°�²nR�¹Cxc_���_�` aca � R�¹6gBi}Xyx}TSX[xc�]` aca<³CR]¢�_r�rWY^Y_rx}fhZ�Xr` �c� «
R�¢�_rW|XyZ]\§^±_�`kjcjU²nR]¢�_ fhW|X[iBi}^�` �}�ª�R�¢�_r�]_ro�^|pq^|i}xc^|fhV�`�jB�6QnR]¢�_r��^|{hfrZ�fhpqfrV�` a}~CQnR QnR�¢�_rxc_rp2fhZ�f��e`�jBb
¥6R�¢�_ xc{wg[` bc� � R�¢�_hgB��_ �SfrV�x¡` bcaUm�R�¢�_�icx}^±\�{e`�jB�<�2R�¢�_ V�WYX§i}ic_�` ~ca�9RS¢�_rV�W|^YZ�^�`�jBa�³CR�¢�_rV]gy` b(j<duR�«
RS¢£X[WYW|X[iBi¡` lnQ�RS¢£XyZ��[f�` ~ca�t<R m]RS¢���^YW|WY^Y�]g[`kjB~��2R�¢�^Y_h\§X[Z�ic^|Z�f�` �c� m�R�¢�^|X¡owxc_]`�jcj � R�¢�^¤i}icgy` acb³CR�¢�WY_r�rX[x¡` �6µ�R�¢£fhZ]owxcfrp­` ~cl��2R�¢£fh��Xh` � ~<É�Re¢£frx}i}XyW|W�` bn¹uRS¢£frV�{���f��e`kj ��¨ RS¢£frV�Z�owX[x¡` � jC��RS¢�xc_r{rfhg}��¯�Z�`�j � QnR�¢�x}fhZ�{rf�`�jB�m]Re¢�xcfrV]ow�¬f�friy` a���R�¢�icfr��f�g[`kjs�u�2Re¢�V�Z��y^�` �}� m�RS¢�V�xcg}WYX[¯e` a � m�Re²
_rowXyp�_r\�{rXyxy` � j<QnR�²
_r�]_ p�_ Z�` � ~�Q�Re²U_ {�^¤ic^|Z�` b(j� Re²
_ �]��fw\[\[^|f�` a(j<��Re²
_�icZ�^|{hf��e` ~}zn¥6R�²ÀXy^Yg}X[x}iy`kjs�nª�Re²ÀX[{hf���^±\ ` bc� ¨ RS��_rZ4²ÀX[pqfhxBicX[W�` aca�¢£RS²ÀX[Z�i}fhZ�` � j<�9RS²ÀX¡g}\[^|�hZ�f]` � °� Re²
^Y\���i}Xyxy` ac~���R�²À^|pqfhZ]ow^�` ~ � RS²
^|Z�Z]X[x}iy` a}~2µ�R�²À^±gsicfrxc^�` �c��� R m]R�²ÀfhT�XyxBi�gBfhZ�`�jB~�Q�R�²ÀfrT]g}frZ�` a}zut<Re²Àfwowxc^|�hf]`kj}j«
R�²
fr�rXyxcgy` a}b � RS²ÀfhW|WY^�` ~ � ²�Re²Àf�gBXyxy`kjs����RS²
fhgcgB^�` ~can²�Re²Àf�g}g}^|Z�`�jBl2³CRe²Àf i}iy` � �uQnR�²ÀV�^Y�r`kjcj�m�RS²ÀV�g}gy`�jBanªuRS²
V]gBV�`�jBbd�RS²À¯h_rZ�` ~ �n©�R � _h_ xc^|{�{rf�` aca � R � _rT�^|{e` b}a QnR � _ �¬frZ�f��e` l � R � R � _ {�V�pqf icf]` � l �2R � _ W±_ p�_ Z]Z]_�` � ° ¹uR � _ W|i}f]` b duR � _rW¤ic�[TSX[xc�]` �³CR � _rZ]\���Xy�r` b�µ�R � _ Z�i}^�` ~ca � R � _ xc{�_ x¡` � ° � R � _ i}f]` ~cbn¢£R � _���_ x�o�` b}a<Q�R � _��hf�¯h� ¨ _���_rx}xcf]`kjs�Ct<R � \���Xy^Yo�W|Xh` ac~n¢£R � \��]WY_rT]_r\���`kjB�«
R «
R � \���pq^Yowiy`kjs�u��R ¢£R � \���pq^±o�iy` ~}�u��R � \���pq^¤i}iy` b}lut<R � \����¦_ xc�r` bcb�µ�R � \§fwowX[WYW±_ xcf]`kj}j6Q�R µ�R � \[f i}iy`kj�z2QnR � \§xc^|T�_ Z�f�` �c���R � \§V]x}^�` �c� Q�R � X¡owf��e` � � � R � X[^±owX[W�` b}�n¶uR � X[^Y¯h_�` � znQnR � X[pqX[Z]f��S`kj � ��R � Xyp2Xyx}^±_�` ~�µ�R � X§Ê�icfrZw� � X[Z�Z]Xyow¯e`kjs�<·(R � ¼]WY^|�hfr^�`�jB���R d�R � �]_r��^Yx}f�` ac��t<R � ��X¡_ x�g[` a}°�¢£R ��R � ��X[��_ x�o�` � ~�duR � ��X[xcp�_ Z�` a(j���R � ��^Ypqf ®s^Ypq_]` ~cb��9R � �]f�\��]X§iy`kjBbn¶2R � �]frZ�` ~}l·(R � ��x}Xy¯�T�Xyxy` b}~�QnR � ^Yo�f i}^�` �}� ¢£R � ^YZ�X[xc�rf�` bcanQ�R � ^±g}_r{�¯h_ Z�`�j � m�R � ®sfhW|^YZ�` � jnQnR � {�^|T]_]` ac~nQ�R m�R � WY_rV��r��i}Xyxy`kjB� � R � WY^|�¦_�` ~ �duR � pq^Yx}Z]f��S` bc��m]RS²�R � pq^|i}��` l���R d�R � Z�^±owX[x¡`kjs�n²nR � Z�^Y��V�x¡` bcan��R � fwowX[xcT�Xyx}��` bcb�QnR � fr��_�` l � R � fhp�_ WY��_rxy` ~Bz�ªuR � fhx}^YZ�` b �m�R � �]_rWYo�^|Z���`�jB����R � �]^|Z�XyW|W±_�` �c� ¢£R � Ç�V�^YW|W±_r\[^|fri}^�` �c� ��R � ic_ Z]^¤ic�[{�^�` ~c�nQnR � ic_��hX[xc^YgB�M¢£fhW|¯�{�_ W±_rgy` �}� ²nR � i¡R]dUXyZ�^±g[` aBzu¥CR � i}XyW|�yX[x¡` �¹uR � icX[WY�[XyxB�B³���^YW¤icfrZ�` b}a�duR � icX[Z�i}�h` bclnm�R � icx}fhW|fh�h_rgy` b}�6d�R � i}V]_rxBi¡`�jsz�m�R � R � V���` acl�QnR � V�{��]_ Z�f��e`kjsl � R � V�pqfrxcfr{e` b(jC©nR � V�Z�` ~ �t<R � V��[V]{�^�` ~}b Q�R]tD_�v�_ x�o�` acb ²�R]tD_�¼]xcfrV�iy` b}a ²�R�t
_r{�_hgB�]^|p�_�` bc° ¶2R]tD_ {rXyV]\���^�` ~cb � R]tD_ {�^|{�_��¦_�` ~}b ��R]tD_ Z�_ {�_�` a ²�R]tD_ Z]_r{�_]` bc°�9R]t�X¡\[\���^Yf]` bcb�¢£R � R]t
X[Z]�]`kj � R]t
X[x�_rg}��^�` � � � R�t
X§ic��X[x¡` b(j6m�R�t¦��fhp´`kjB��QnR � R�t¦��fhpq�]gBfhZ�` aBz�«UR]t¦��fhpqg}frZ�` � b�¢£R]t¦^Y�wi}fhZ�` � lªuR]t¦^Y��_rx}^�`�jBa � R]t¦{�_h\§�[¯�{e`kjs�<duR�t
frT]_h\�{S` ~(j � R�t�fhW|WYX§��g}frZ�` b � t<R]t�fhp�V�x�_�` ~cb6duR�t
frZ]X[WYW|^�` �c� ��R]t�ºfhZ�Z�X¡gBp�_ Z]Z�` b ��� R]t
frxcxcXr` �}�duR�t
frxcx}X[iBi�_�`kjs� � R�t�fhV�x}Z]X[V�x¡`�jB� � R�t
xc^Ygc\���V�{e` bca�m]R�tÀgBXyZ��]` b�j6²nR�tÀg}V]\���^Y¯h_�` ~c~ � R�tÀg}V�Z�f]` bc° ¨ R�t
V�xc^|Z]^�` �}� ��RS¿
{hX[�h_��¦_�` ~cbt<Re¿
Z��rXyx}��_ V�` aBz � RS¿Ufr�yV�pq^�` ~}b2duRS¿CgB¯�Z�^YZ�` � b2µ�RSª�_r\y_���_rZ�iy` a}�nQ�R�ª�_r^Y\[^|V]W|^±g[` � l � RSª�_ WYW|X¡\§fhxcgc_�`kjs°�QnRSª�_ xc�h_ Z]f��S` bcb«UR�ª�_ ic_r�h_�` bc���2R�ª�XyW|Xy�e`�jB�u�2RSª�X[x�_ pqX[Z�ow^�` acbnª�Reª�X¡gB�y��x}Xypq^�` � �ut<R�ªC^Y\�{hX[¯e` a}bn²nR�ªC^Yo�_rW�`kjB��·(RSªU^YWY_]`�jcj�²nR�ªC^|W±_ x¡`�jcj·(R�ª�frWYW|x�_�ic��` bcan·(R�ª�frWYfrTSfrV�Xy�e` ac�n��R � ºV]xBic����X[^YZ�` °�¢£R � _r�rZ�Xyxy` ~�j�²�Re�2R � _ �rZ]X[x¡` an²nR µ�R � _ �rZ]X[x¡`�jB� � R � _r�rZ�Xyxy` a}~²nR � _ WYW|Z�¯e` �nt<R � _ W|i}Xyxy` ac~uËDR � _ Z�` ~}zu��R m�R � _ Z���`�j � R �9R � _ Z���`�jBl�Q�R � _ xcT�V�x}i}fhZ�` bca�¥6R � _ x�o�` aBz � R � _rgc\���{hXr` aBzd�R � _ i}Xyxcgy` b}znt<R � _�i}icgy` ~}zu�9R � X[TSX[x¡` ac� � Rk³CR � XygBi}X[xC·B·}·(`�jB��¥6R � ��^|i}Xy��frV�gBXh` ~ � duR � ��^|i}X¡gBfhZ�` � bnQ�RS¥6R � ^±\�{�W|V]Z]o�` a«UR � ^±\�{�WYV�Z]o�` jB� ©nR ©nR � ^|WYWY^Y_rpqgy` � b ¢£R � ^|W±gBfhZ�` js� ¥6R µ�R � ^YZ�Xyxy` b}� ¢£R � ^¤i}i}^±\���` � b � R � frWYT�Xyxcgy` jB� ³CR � frW|�¬Xr` jBb � R � frxcp­` ~}zt<R � x}^Y�r��iy` bcb�ÉuR � V�`kjs° � R ��R � ¯�Z�Z�Xh` ac°uQ�RS¶�_ �r^YW�`�jB� � R�¶�_ p�_rp2fri}f�` � z2m�R�¶�_ p�_ fh{�_]` ~}zn¶2RS¶�_ p�_rg}��^|ic_�RY` b}°³CR�¶�_ Z]�]` ~}�u¿nR � R�¶�_ Z]�]`kjsb � R ��R�¶�_ f�` ac���2R ¢£R�¶�Xy��`�jB��m�R�¶�fr��`kjs� � R�¶�fhx}^|ic_]`�jBbnt<R�¶�f�gB�]^Yo�_]` � z�·(R]¶�V�` a}l � R � R]¶�V�` � bm�R�³CR�¶�V�Z�`kjB�uµ�R�Ë�_ Z�XyW|WYf]` � °uQnR�Ëe_rZ�X§i}i}^�` ~ca�·(R�Ëe_���` a�jn��R�ËeX§iBic^�` �c� ÉuR�Ëe�]_ Z���` acb�m�R�ËS��frV�` ~}z2_rZ]o � R�ËSV�\[\���XyW|WY^Y~Ì ³�d6�Í³�fhW|W±_ TSfrx�_�ic^|fhZ�ÎÏsÐBÑ�ÒsÓ»Ô±Ó»Õ Ó�Ö�×MØ<Ù
Ú Û[ÒBÔ»ÜcÒBÝ�Þ�Üsß�à�Ö}á6Ô»ßÁâ�Ô±ÑhÔ¬ÜsßyÝ�ãwß[Ô ähÖ}Ô±Ý�ãwß[Ô±å
ßyÑ�æ¡æ¡çyè éyÝ¦ê�Ö�ä�Õhë�ì Ô¬Üq×MØÈíSÚ Ô±Ñ�ßî Þ�ï¬ð�×yÑhÑ�ÖÈñÀßyÓ»Ô¬×yÑ�ß¡ì�òSß¡ëB×[ï�ßyÓ�×yïBÛ[Ý�Þ�ï¬ð�×[Ñ�Ñ�Ö}Ý<Ð}ì±ì ÔYÑw×yÔ±Òqó�ôcõhö�é÷ ÐBÑ�ÒsÓ»Ô±Ó»Õ Ó�à�ÖÀø
Ô±ÒsÔ¬Üsß2à�ù Þ�ì Ó�Ö}Ò�ú�ÑwÖ}ï¬ðyÔ�Ö}ÒsÝ�û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó�ßyÓ£Þ�Õ Ó�×yÑw×yá<ßqà�Ö
ý�ß[ï�ÜBÖcìk×yÑwß[Ý
ú�þ�ôyÿ æ¡éyö¡ÝDý�Öcì±ìkßyÓ�Ö}ïBï�ß��»ý�ßyï�ÜBÖcìk×yÑ�ß��(Ý�âyärßyÔ±Ñ
��ý�ßyÛyìk×yï�û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û[Ý��qß¡ÜB×[Ý­ã�Ö���ßyÒ
	¡ó�	[é¡ÿ

� ÐBÒsÓ»Ô±Ó»Õ Ó�×ÈñÀß�
cÔ¬×yÑ�ß¡ì¤Ö2àyÔ�ø
Ô±ÒsÔ¬Üsßqñ�ÕhÜ�ì¤Ö�ßyïsÖ}Ý�û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û´×MØ<ý�×¡ìk×sðyÑwßyÝ�Ð}þ|õwô�æ§è�	2ý�×yìk×sðyÑwßyÝ�ÐBÓ�ß¡ì Û
� ý�ïMßyÑwà�Ö}ÔYÒ û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û[Ý��qß¡ì ÓYÚrßyá6Ý��Áß[ÒBÒ}ß�ÜBÚ�ÕrÒcÖ}Ó»Ó»ÒÆô[è�è ç�õ

��û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û*×MØ­í�ß¡ì Ô Ø�×yïBÑ�Ô»ßyÝ��
ßyü(Ô±ÒsÝ��Uß[ü(Ô±ÒsÝ�í�ß¡ì Ô Ø�×yïBÑ�Ô»ßÄé¡ç�ó�æ�ó
� û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û4×�Ø´í�ß¡ì Ô Ø�×yïBÑ�Ô»ßyÝ�òS×yÒnÞ�Ñ ð�Öcì¤Ö}ÒsÝÀò�×yÒ�Þ�Ñ�ð�Öcì¤Ö}ÒBÝ�í�ß¡ì Ô Øc×yï}ÑhÔ¬ß­é�ô¡ô[è§õ

� û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»ÛÄ×MØ´í�ß¡ì Ô Øc×yï}ÑhÔ¬ßyÝUâwßyÑ��¦Ô�Ö¬ð�×yÝ
ò�ß�� ×yì±ìkßyÝ�í�ß¡ì Ô Ø�×yïBÑ�Ô»ßÆéyèrô¡é¡öÏ�� û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û­×MØÁí�ß¡ì Ô Øc×yï}ÑhÔ¬ßyÝ¦â�ßyÑ�Ó�ß ý�ßyï�ësßyïMßyÝUâwßyÑhÓ�ß ý�ßyïcëBß[ï�ßyÝuí�ß¡ì Ô Ø�×yïBÑ�Ô»ß´é¡ö æ¡ô�óÏ�Ï ÐBÑ�ÒsÓ»Ô±Ó»Õ Ó�×´à�Ö<ø
Ô±ÒsÔ¬ÜsßÈà�Ö í�ßyÑhÓ�ß�ëcï}Ô»ßyÝ6í�â Ð[í�þ[û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»ÛÁ×MØ�í�ßyÑ�Ó�ß�ëcïBÔ¬ßyÝ�ö�é�ô�ôyç âwß[Ñ�Ó�ßyÑ�à�Ö}ï}ÝÀâyärßyÔ±ÑÏ�î í�ßyïBÑ�Ö¬ðyÔ�Ö��´Öcì±ìk×yÑ û�ÑhÔ±üyÖ}ïBÒBÔYÓ»ÛyÝ6Ù£Ô±Ó»Ó»Ò}ëcÕrï»ð§Ú Ý<Ù�Þ æ¡ç[èræyöÏM÷ ú£Ñ�ïBÔ¬Üs×ÈøeÖ}ïBá6Ô�ÐBÑhÒBÓ»ÔYÓ»ÕrÓ�Ö}Ý û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û4×MØÁíSÚ�Ô¬Üsß(ð�×yÝ�íSÚ Ô¬Üsß(ð�×yÝÀÐ}ì±ì Ô±Ñ�×yÔ±Òuó�ô�ó[ö�	Ï�� � ×[Ô±Ñ�ÓÀÐBÑ�ÒsÓ»Ô±Ó»Õ Ó�ÖCØc×yï�ñ�ÕhÜ�ì¤Ösß[ï2ê�Ö}ÒcÖ�ßyï�ÜBÚ�ÝCênû�þMæcõ�æ¡é¡ÿ ô!�ÀÕhëcÑwß[ÝUê�Õ ÒsÒsÔ¬ßÏ�� �¦Õ�"�Ö"û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û[Ý#�ÀÕ ïsÚrßyá6Ý<ñÀ×yï}ÓYÚ í�ßyï�×¡ì ÔYÑwßÄè�	$	¡ôyÿÏ�� øeÖ}ïBá6Ô¦ñÀßyÓ»Ô¬×yÑ�ß¡ì�Þ�ÜsÜ}Öcì¤Ö}ïMßyÓ�×yï2òSß�ës×yïMßyÓ�×yïBÛyÝ<ý�ß[Ó�ßyü(Ô¬ßyÝ
Ð}ì±ì Ô±Ñw×[Ô±Ò2ó�ô¡ç�æ�ôÏ%��û�ÑhÔ±üyÖ}ï}ÒsÔ±Ó»Û/×MØuøDìk×yïBÔ¬à�ßyÝ'&�ßyÔYÑ�Ö}Òsü(Ô»ì±ì¤Ö}ÝCøDìk×yïBÔ¬à�ßÄö¡èró�æ¡æÏ(� òSß�ës×yï�ß[Ó�×yï}Ô�ñ
ß)
�Ô»×yÑwß¡ì Ô�àyÔDø]ïMßyÒ}ÜsßyÓ»Ô±Ý�ÐBÒsÓ»Ô±Ó»Õ Ó�×2ñ
ß)
�Ô»×yÑwß¡ì¤Ö�àyÔDø
Ô±ÒsÔ¬Üsßuñ¦ÕhÜ�ì¤Ö�ßyïsÖ}Ý�Ð}þMô¡ô�ôcõ�õÁø]ï�ß[ÒcÜsßyÓ»ÔYÝ�ÐBÓ�ß¡ì ÛÏ(� û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û*×MØ
&�Ö}Ñ�Ö}ü[ßyÝ�í+*¦þ�æ[èræ�æ,&�Ö}Ñ�Ö}ü[ß­õrÝ<â�å�Ô±Ó-
§Ö}ï}ìkßyÑwàî.� &�ìkßyÒ�ð�×yå û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û[Ý/&�ìkßyÒ�ð�×yå0&�æ§è-ÿ2131DÝ û]Ñ�ÔYÓ�Ösà54
Ô±Ñ�ð�à�×yáî}Ï *Àßyï}ü[ß[ï�à û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û[Ý�í�ßyá�ëcïBÔ¬à(ð�Ö}Ý#�ÁßyÒsÒ}ß�ÜBÚ Õ ÒcÖ}Ó»Ó»Ò­ô[èræyö�ÿî�î �ÀÔ±ü(Ô±ÒsÔ¬×[Ñ ×MØ�*�Ô¤ð§ÚÆú£Ñ�Ö}ï¬ðyÛ´Ù
Ú Û[ÒBÔ»ÜcÒBÝ��UÖ�ärßyïBÓ»ánÖ}Ñ�Ó�×MØ�ÙDÚ Û[ÒsÔ¬ÜcÒsÝû]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»ÛÁ×MØ#*
Öcì ÒsÔ±Ñ�"[Ô¦ßyÑwà6*
Öcì ÒBÔYÑ�"[Ô�ÐBÑhÒsÓ»Ô±Ó»Õ Ó�Ö2×MØCÙDÚ Û[ÒsÔ¬ÜcÒsÝ�ø�Ð�ñÀþ�ô�ô�ô¡æcõhÝ7*
Öcì ÒsÔ±Ñ�"[Ô±Ý�ø
Ô±Ñ�ìkß[Ñwà



îB÷ û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û-×MØ�Ð}ì±ì ÔYÑw×yÔ±ÒsÝ­û]ïcëBß[ÑwßyÝnÐ}ì±ì Ô±Ñw×[Ô±Ò ó�æyÿ�ô�æî(� ã�ÚhÖ'� ×§Ú�Ñ�Ò6*À×}ä�"[Ô±ÑhÒ-û�ÑhÔ±üyÖ}ïBÒBÔYÓ»ÛyÝCý�ß¡ì Ó»Ô±á�×[ïsÖ}Ý��Áß[ï}ÛyìkßyÑwàÆèræ[è æyÿî.�BÐBÑhÒsÓ»Ô±Ó»Õ Ó�Ø98Õ ïUú:�}ähÖ}ï}Ô±á�Ö}Ñ�Ó�Öcì±ì¤Ö#46Ö}ï}ÑyähÚ Û[ÒsÔ-"[Ýqû]Ñ�Ô±üyÖ}ïBÒsÔ±Ó 8ßyÓ74Cß[ïcì ÒsïBÕ�ÚhÖ}Ý�	¡ó�æ[è�ÿ/4Cß[ïcì ÒsïBÕ�ÚhÖ}Ý#&�Ö}ïBá�ßyÑhÛî.� *�Ô¤ð§ÚÈú�ÑwÖ}ï¬ðyÛ�Þ�ÜsÜBÖcì¤Ö}ï�ßyÓ�×yïnê�Ö}ÒcÖ�ßyïMÜBÚ<;£ï¬ð�ß[Ñ�Ô=
(ßyÓ»Ô¬×[Ñ>�?4�ú@4A�(Ý6ãeÒsÕ$"[ÕhëBß[Ý�ÐcëBß[ï�ßB"[Ô�ö ô¡çyÝC� ßBärßyÑî�� í
Ö}Ñ�Ó�Ö}ï£Ø�×yïC*¦Ô¤ð§Úuú�ÑwÖ}ï¬ðyÛnÙ
Ú Û[ÒsÔ¬ÜcÒ�DE4
ÛyÕ Ñ�ð}är×(×B"nñ
ßyÓ»Ô»×yÑwß¡ì¦û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û[Ý
ãwß�Ö¬ðyÕ
	¡ô[è�þ(	¡ô�æGF�âwÖs×[Õhì�ñÀßyÓ»Ô¬×[Ñwß¡ì¦û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û[ÝâwÖs×[Õhì�æ¡ç�æyþ�	Bõhè$F�ßyÑ�à´â�Õ Ñ ðB4
Û[Õ Ñ�4
å
ßyÑ û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û[Ý6âhÕrå
×yÑÆõ�õwôyþ(	}õwóGF�4U×yïsÖ�ßîH� ú£ïBÑ�Ö}ÒsÓI;£ï}ìkßyÑwà�×2òSßyå�ïsÖ}Ñ�ÜBÖuý�Ö}ï%"�Öcì¤Ö}ÛqñÀßyÓ»Ô¬×yÑ�ß¡ì�òSß�ës×yïMßyÓ�×yïBÛyÝÀý�Ö}ï�"�Öcì¤Ö}ÛyÝ�í�ßyì Ô Ø�×yïBÑ�Ô¬ßÈé�õJ	§èrôîH� û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û*×MØnò�ÔYüyÖ}ï�är×(×¡ì Ý
ò�Ô±üyÖ}ï�är×(×¡ì�ò
ó¡éK	BL�ú�ÝÈû]Ñ�Ô±Ó�Ö�à54
Ô±Ñ ð�à¡×yá÷%�hû�ÑhÔ±üyÖ}ï}ÒsÔ±Ó»Û/í�×¡ì±ì¤Ö¬ð�Öuò�×yÑwà�×[Ñ�Ý
ò�×yÑwà�×[ÑM�Áí
æ�ú�ó(ýUãeÝ�û]Ñ�Ô±Ó�Ö�à!4
Ô±Ñ�ð�à�×yá÷sÏ �ÁßyÒsÒ}ß�ÜBÚ Õ ÒcÖ}Ó»Ó»Ò2ÐBÑ�ÒsÓ»Ô±Ó»Õ Ó�Ö ×�Ø´ã�Ö�ÜBÚ Ñw×yìk×sðyÛyÝuí�ßyá�ëcïBÔ¬à(ð�Ö}Ý3�ÁßyÒsÒ}ß�ÜBÚ Õ ÒcÖ}Ó»Ó»ÒÁô[èræ[ö�é÷�î ÐBÑ�ÒsÓ»Ô±Ó»Õ Ó�Ö´×�ØuÙ�ßyïBÓ»Ô¬Ü�ì¤Ö2Ù
Ú Û[ÒsÔ¬ÜcÒ�D��ÁÜ &£Ô»ì±ì�û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û[Ý��Á×yÑhÓ»ï+NÖ�ß¡ì Ýí�ß[Ñwß�à�ß�*¦ö[Þ èwã�ÿ F<ßyÑwà�û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»ÛÆ×�Ø´ãw×yïM×yÑ�Ó�×yÝuãw×yïM×yÑ�Ó�×[Ý2í�ßyÑ�ß�à�ß��Áçyâ�æ(Þ�	÷�÷ û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û*×MØ6�ÈÔ¬ÜBÚ Ôkð�ßyÑ�Ý6Þ�ÑhÑ�Þ�ïcës×yïBÝI��Ô¬ÜBÚ Ô¤ð�ßyÑ*õ�ÿ�æ�ô¡é÷O� �ÈÔ¬ÜBÚ�Ô¤ð�ßyÑ�â�Ó�ß[Ó�Ö û�ÑhÔ±üyÖ}ïBÒBÔYÓ»ÛyÝCú�ßyÒsÓ
òSß[Ñ�ÒsÔ±Ñ ðyÝ��ÈÔ¬ÜBÚ Ô¤ð�ß[Ñ/õhÿ�ÿ¡è§õ÷%�}ÐBÑhÒsÓ»Ô±Ó»Õ Ó»Ô¬×yÑ2Ø�×yïÈã�Ú�Ö�×yï�Ö}Ó»Ô¬Üsß¡ì�ßyÑwà2ú@�}ähÖ}ïBÔ±á�Ö}Ñ�Ó�ß¡ì�Ù
Ú Û[ÒBÔ»ÜcÒBÝ�Ðyã]ú
Ù£ÝP�Á×yÒ}Üs×yå æ�æ�	§è ç¡éyÝ�ê�Õ ÒsÒsÔ¬ß÷%� û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û*×MØuñ
Ö}åQ�´Ö��yÔ¬Üs×yÝUÞ�ìkëcÕ2RcÕ�Ö}ï(RcÕ�Ö}Ý6ñ
Ö}åQ�ÁÖ��yÔ¬Üs×Äÿ�	yæyö æ÷H� ñ
×[ï}ÓYÚ åDÖ}ÒsÓ�Ö}ïBÑ û�ÑhÔ±üyÖ}ïBÒBÔYÓ»ÛyÝ<ú�ü[ß[Ñ�ÒsÓ�×yÑ�Ý�Ð}ì±ì Ô±Ñ�×yÔ±Ò�ó�ô[èrôyÿ÷�� ã�Ú�ÖS;�Ú Ô¬×Æâ�Ó�ßyÓ�Ö"û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û[Ý í�×yì Õrá<ëcÕ ÒBÝ/;�Ú Ô¬×´õhö¡èræ�ô÷�� ;@"¡ßyÛ¡ßyá�ß û�ÑhÔ±üyÖ}ï}ÒsÔ±Ó»Û[Ý�;@"¡ßyÛ¡ßyá�ß�	¡ô�ôyþ�ÿ�ç¡ö ô§Ý�� ß}ärßyÑ
��� ;£Ò}ßB"¡ß�í�ÔYÓ»Û û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û[Ý!;£Ò}ßB"¡ß�çyÿ�ÿ¡Ý�� ßBärßyÑ

�cÏ�û�ÑhÔ±üyÖ}ï}ÒsÔ±Ó»ÛÄ×�Ø�;:�MØc×yï�àyÝ6;:�MØ�×yïMà<;UTCæ­ö[êV*�ÝÁû]Ñ�ÔYÓ�Ösà54
Ô±Ñ�ð�à�×yá
�sî û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»ÛÄ×MØ�Ù�ß¡à�×yü[ßyÝCÐBÒsÓ»Ô±Ó»Õ Ó�×­ñ
ß�
cÔ¬×[Ñwß¡ì¤ÖÈàyÔ�ø
Ô±ÒsÔ¬ÜsßÁñ¦ÕhÜ�ì¤Ö�ßyïsÖ}Ýâ�Ö�
cÔ¬×yÑwÖ­àyÔ
Ù�ß�à�×[ü[ß¡þ}ãhïsÖ}Ñ�Ó�×[Ý�Ð}þ�ö�ç�æyö æÆÙ�ß�à�×[ü[ßyÝ<ÐBÓ�ß¡ì Û
�}÷ û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»ÛÄ×MØ�Ù�Ö}Ñ�ÑhÒBÛyì ü[ßyÑhÔ¬ßyÝUÙ
Ú Ô»ìkß�à�Öcì ähÚ Ô¬ßyÝ¦Ù�Ö}Ñ�Ñ�ÒsÛyì ü[ßyÑ�Ô»ß/æ¡é�æ�ôcõ

��� ÐBÒsÓ»Ô±Ó»Õ Ó�×´ñ
ß)
�Ô»×yÑwß¡ì¤ÖÈàyÔ�ø
Ô±ÒsÔ¬Üsß ñ�Õ�Ü�ì¤Ö�ßyï�Ö2Ù£Ô±Ò}ßyÝ û�ÑhÔ±üyÖ}ï}ÒsÔ±Ó»Ô¬Ö}ÒÈ×MØnÙ£Ô±Ò}ßyÝâ�Ô�Ö}Ñ�ß*ßyÑ�àÄâ�ÜcÕ�×yìkß­ñÀ×yïBá�ß¡ì¤Ö�â�Õ§ähÖ}ï}Ô»×yïsÖ}Ý<Ð}þ�ç�ó�æ[è�	 Ù�ÔYÒcß[ÝCÐBÓ�ß¡ì Û
��� û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û*×MØ�Ù�ÔYÓ»Ó»ÒcëcÕ ï»ð§Ú Ý6Ù�Ô±Ó»Ó»Ò}ëcÕ ï¬ð§Ú�Ý<Ù�Ö}Ñ�ÑhÒsÛ¡ì ü[ßyÑhÔ¬ß-æyçyèró�ô

��� Ù�Õ ï�à[Õ�Ö"û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û[Ý���Ö}ÒsÓCòSßMØcßyÛ�Ö}Ó»Ó�Ö}Ý�ÐBÑwà[Ô¬ßyÑwß õW	yé�ô�	
�)� û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û/×MØqê�×(ÜBÚ�Ö}ÒsÓ�Ö}ïBÝnê�×(ÜBÚ�Ö}ÒsÓ�Ö}ï}Ý�ñ
Ö}åYXw×[ï%"/æ}õwó[è�	

�.� ã�Ú�Ö2ê�×(ÜH"�Ö±Ø�Öcì±ì¤Ö}ï�û�ÑhÔ±üyÖ}ïBÒBÔYÓ»ÛyÝ6ñ
Ö}åZX�×yï�"[Ý6ñUÖ}åZX�×yï�"/æ�ô¡ô[èræ
�.� ÐBÒsÓ»Ô±Ó»Õ Ó�×´ñ
ß)
�Ô»×yÑwß¡ì¤Ö àyÔ¦ø
Ô±ÒsÔ¬Üsß´ñ�ÕhÜ�ì¤Ö�ßyïsÖ}Ý�âwÖ�
�Ô»×yÑ�Ö àyÔ¦ê�×yá<ß/æ§Ýû]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û*àyÔ¦ê�×yá�ß\[YòSß4âwß}ä�Ô¬Ö}Ñ]
(ßyÝ%^qÐ}þMô�ô¡æyÿ�çÆê�×yá<ßyÝCÐBÓ�ß¡ì Û

��� ê�Õ Ó|ð�Ö}ï}Ò9û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»ÛyÝ6Ù£Ô±Ò}ÜsßyÓ�ßyå
ßyÛ[Ýnñ
Ö}åM�rÖ}ïBÒ�Ö}Û�ôyÿ�ÿ�ç¡ç
��Ï ã�Ö���ßyÒ2Þ�_P� û]Ñ�ÔYüyÖ}ï}ÒsÔ±Ó»Û[Ý�í�×¡ì±ì¤Ö¬ð�Ö âhÓ�ßyÓ»Ô¬×yÑhÝÈã�Ö���ßyÒ`	$	[ÿ(õhö

��î ÐBÒsÓ»Ô±Ó»Õ Ó�× ñÀß�
cÔ¬×yÑ�ß¡ì¤Ö�àyÔ�ø
Ô±ÒsÔ¬ÜsßÈñ�ÕhÜ�ì¤Ösß[ïsÖ}Ý û�ÑhÔ±üyÖ}ï}ÒsÔ±Ó»Û­×MØ´ã�ïBÔ�Ö}ÒsÓ�Öba ûeà[Ô±Ñ�Ö}Ý�ÐBÓ�ß¡ì Û
�M÷ û�ÑhÔ±üyÖ}ïBÒBÔYÓ»Û-×MØ4ãeÒsÕ$"[Õ�ësßyÝ ãeÒsÕ$"[ÕhëBß[Ý�ÐcësßyïMßB"[Ô<ö�ô¡çyÝc� ß}ärßyÑ
��� ã�Õ}Ø}Ó»Ò9û�ÑhÔ±üyÖ}ï}ÒsÔ±Ó»Û[Ý#�´Ö�àMØ�×yïMàyÝI�ÁßyÒsÒ}ß�ÜBÚ Õ ÒcÖ}Ó»Ó»Ò4ô[èræyç�ç

���2�2ßyÒcÖ�à�ß�û�ÑhÔ±üyÖ}ïBÒBÔYÓ»ÛyÝ´ãw×B"[Û¡×"æ¡ó¡éyÝ�� ßBärßyÑ
��� �2ßyÛ[Ñ�Ö âhÓ�ßyÓ�Ö�û�ÑhÔ±üyÖ}ï}ÒsÔ±Ó»Û[Ý#�CÖ}Ó»ïM×yÔ±Ó»Ý#�ÈÔ¬ÜBÚ Ôkð�ßyÑ-õhÿ¡èrô�æ

�%� û]Ñ�Ô±üyÖ}ïBÒsÔ±Ó»Û-×�Ø<��Ô±Ò}Üs×yÑ�ÒsÔ±ÑhÝ��Áß�àyÔ±Ò}×yÑhÝ
�uÔYÒcÜs×yÑhÒsÔ±Ñ"ç¡ö�	¡ô�ó
�(� Xwßyì¤Ö û�ÑhÔ±üyÖ}ïBÒBÔYÓ»ÛyÝ�ñUÖ}å\*ÀßyüyÖ}ÑhÝ í�×[Ñ�Ñ�Ö�ÜcÓ»Ô¬ÜcÕ Ó2ô�ó¡ç[èrô

dfeCgBh%i�j9kle3i�m)i)n�oJi.p7q q]rJqtsts$u v
w i�x�p%i)y�i)z�h{h%|�iC}2p%y(h3~to2y�i�p%�tgGh%��~tz�~G�@h%|�i�o2gGp���~tz'j�i)m)g����P��E������l�:� ��~ ����~��Pi�j�o]�6���� ���J� �+� �K��z

� s �Ax2o �+� �@���m�~ �����=y���~tz2y@gGh@� �A� � � � �7�+i)�S��z�h%|�i�� eC¡6i.¢�xJi.p%�=nIi�z]h�£¥¤bzE~GpHj�i�pUh%~Vp%i�j�¦2m)i@y(��y(h%i�ncgGh%��m i�p�p%~Gp�r
h%|2i�nIi�gGy�¦�p%i�j�pHgBh%i��?~tp@�P�� j�i�m�g)����y:z2~tp%ncgG���=§�i�j�h%~{h%|2iV¨]��z2i)ncgBh%��m�gt���©��y���nI���=gGp@nIi)y�~ z#j�i)m�g)� �ª �V�Y«c� �l��?~ ����~��Pi�j¬o��,« � � � � � � � � £ w i�p%i�xJ~tp�h6h%|�i�pHgBh%��~�~t��x�p%~]j�¦2m�h%��~tz¬m.p%~ y�y�y�i)m.h%�=~tz2y`df­+vch%��nIi)y®h%|2i
pHgGh%��~5~G�Co�pHgGz2mH|2��z2¯'��pHgGm�h%��~ z2y�df° v��?~tpIh%|�i�nI~ nIi�z]h%¦�n�p%i)¯ ��~ z��=z�h%i)¯GpHgGh%i�jKgtoJ~B�$i��J±\²³�`´{i)�3µG¶/gGz·j
x2y�i)¦2j�~tpHgGx2�=j��©hO�®pHgGz2¯tic¸ ¹9¸�º �t� » k ­:d©�@��c�¼� ��)½ v�¾B­@d©�@��®� �ª �)½ v�¿À°7df� �� �Á� �� � � v�¾B°7d �ª � �¼« � � � v@�s � Â qVÃ�s � s Â dfy(hHgBh.v5Ã�s ��� � dfy(��y(h.v�ÃSs � qtq6df°7df� �� �Ä�J� � � � v�v.£

Å�Æ@ÇlÈEÉGÊ$Ë7Ì�Í%ÎOÏ.ÐÒÑ%Ó$Ô Õ�Ö Ô ×#Î.Ø�ÑHÙ Ô Ù�Ö Ô Ú+Û$Ø·Ñ%Ó$Ô Ü�Ý Ô ÞJß

� X¡_ {nowX¡\[_�¯wgDf �]T]_rx}¯hfrZ]gD\§fhZ�ic_ ^YZ�^YZ���à�Ç�V]_ xc{wg
_rx}X¦_U�hf�f�oW±_ TSfrx�_�i}fhx}¯��¬frx�i}XygBi}^YZ���i}��X<©
X¡_���¯ÈÃCV]_rx}{q«�veXy\§i}^Y�rXCt¦�]X[frxc¯Ì ©<Ã6«�t
Î�á-âBãMRÁt¦��X'ä�z å2T]_rx}¯hfrZ/^Yg<ic��XÈ�hx}fhV�Z]o/gsi�_�i}X�fr��ic��X
æUç à­Ç�V]_rx}{ gB¯wgBi}Xyp´`C_ Z]o�`U^|Z ic��X/��Xy_���¯"Ç�V]_rx}{�WY^|pq^|iy`
ic��XWY^|�h�hi­owX[�hx}XyXyg f ���¬xcX[Xyo�frp�_ xcX4^YZ i}�]X*gBic_�icXÄfr���[Xyx}f�icf i�_ W_ Z]�rV�W±_ x�pqfrpqXyZhicV�pèá é$ã�R4�]V�W|WY¯/�]_rowxcfrZ]^Y\'à'ê ë·ìæUç icxc_rZw�g}^¤ic^|fhZ]gC_rx}X�p2fhx}Xu\§frpq��WY^±\[_�icXyo­^YZÄT]_rx}¯hfrZ]gÀi}�]_rZ4^|ZÄp2X¡gBfhZ]gTSXy\[_rV]g}X<i}��Xyx}X�_ xcX�ow^±_ �rx�_ p�g¦�À��^±\��­_ xcX6Z]f i
��xcXyg}X[Z�i
^YZÁic��XowX¡\[_�¯wg<f ��i}��X�W±_�i}i}XyxyR�ª�_rx}^YfrV]g<X[Ê�i}X[Z�gB^YfrZ]g<fr�¦©<Ã6«�t��]_��rX

TSX[XyZ"V�gBX¡o9icf*Xy��_rW|V�_�i}X´ic��X
ä�z å êíä7îï@ðPñ owXy\y_�¯-xc_ i}X�á ò]ã�`T]Vwi�i}��XÆ�]x}X¡ow^Y\§i}^YfrZ]gq��_rx}¯�f��hX[x�_/WY_rx}�hXÁx�_ Z��hXrR ©
f���X[�hX[x¡`^YZ � fr�»i�³�frWYWY^|Z�X¡_ x�«�vSX¡\(ic^|�hXÈt¦��X[fhx}¯ Ì � ³�«�t
Î'á ó�ã�`�_rW|W�i}xcX[X§�WYX[�hX[W£_ pq��WY^¤icV]owX¡g�\[_ ZÄT�Xq��xcfr�SX[xcW|¯­Xy��_rW|V�_�i}X¡o�`ex}X¡gBV]W¤ic^|Z��´^YZ_rZÈX§Êw��WY^±\§^|i���xcXyow^±\(ic^|fhZ��¬frx�i}�]XCx�_�ic^|fnfr��T�x�_ Z]\���^YZ����¬x�_r\§i}^YfrZ]g
ô Ì ä�z å êõä7îï ðPñ£Î.ö ô Ì ì÷ z¬êùø'îPðPñDÎ�úèâ�û�üýá þ$ã�R t¦��X*owX§�\y_�¯wg�fr�@ä�z å6_rx}X6_ W±gBfu^|Z�i}Xyx}X¡gsic^|Z]�uTSXy\y_ V]g}XUic��X[¯ pq_�¯q��xcf���^Yo�X_/pqXy_rZ]g2i}f9o�X§i}Xyx}pq^YZ�X*³ � � pq_ i}xc^¤Ê"X[WYX[pqX[Z�icgÈ�À^¤ic� o�^¤�»��¬Xyx}XyZ�i�gB¯wgBi}X[p�_ i}^±\qV�Z]\§XyxBi�_ ^YZ�i}^YXyg<ic�]_ Z/i}�]X owX§icX[xcpq^|Z]_ i}^YfrZ]g



�¬xcfrp;ic��XnowXy\y_�¯wg¦f � ÷ pqX¡gBfhZ]gIá ÿ�ã�Rt¦��^Yg­^±g­ic��X-¼]x�gsiÆxcXy\§fhZ]gBi}xcV]\(ic^|fhZHf �q_��]_rowxcfrZ]^Y\/owXy\y_�¯f ��_ à4T�_ xc¯rfrZ _�i4_ �]_howx}fhZ \[frWYW|^±owX[x­ic�]_�iÄo�f�X¡g­Z�f i4V�gBX_ � ö�� ^YZ i}�]X4¼]Z]_rWUgBic_�icXrR�·�Z _ro]ow^¤ic^|fhZ�`¦frV�x´g}_rpq��W|XÆ��_rgpqfrxcX�i}��_ ZÄ_rZ4frx�owX[xUf ��p�_ �hZ�^¤icV]owXup2fhx}X�X[�rXyZ�icgÀic�]_ Z*_ Z�¯��xcX[��^YfrV]gqgc_ pq��WYXÁfr�U�¬V�WYW|¯"x}X¡\§fhZ]gsicx}V�\(i}X¡o¬ä�z å o�Xy\[_�¯wgy`�_rZ]o�`�¬frx<ic��XÈgc_ pqXqW|V�pq^YZ�fhg}^|is¯r`�^±gn_ TSfrV�i6¼��rX2i}^YpqXyg�W±_ xc�rXyxUic�]_ Z_9gc_ pq��WYXÆf �cä å ê � ö��7ä owXy\y_�¯�gyR � ^|Z�\§XKàÁT]_rx}¯hfrZ]g�_rx}XZ�friC��xcfwowV]\§X¡oÆ_�iCi}��X ÷ ��_r\§i}fhx}^YXygUfr�SX[x�_�i}^YZ�� _ iUic��X�� Ì ó���ÎxcXyg}frZ]_rZ]\§Xh`CgBi}V]ow¯�^YZ��"i}��Xyp \§fhpq��x}^±g}Xyg´_"V]Z�^YÇ�V�X/��_h\§X§i­f �i}�]X ÷ ����¯wg}^Y\yg���xcfr�rx�_ p _�i­³�fhW|WY^Yo�X[x dCX§icXy\(icfrx´_�iÁ�]X[xcp2^|�W±_ T Ì ³�d6� ·B·BÎ�á ü$ã�R­·�Z9�]_rxBic^Y\[V�W±_ x¡`
_ÆW±_ xc�rXÈgc_ pq��WYXÈf �¦�¬V�WYWY¯xcXy\§fhZ]gBi}xcV]\(icXyo®ä�z å owXy\y_�¯wg
��frV]WYo2_ WYW|f�� ³�dC�4i}fngBi}V]ow¯�f i}�]X[x��xcfr�SX[x}i}^YXyg<fr�CàuT]_rx}¯hfrZ]gy`
	���
��Y`Di}f­pqXy_hgBV�xcX2i}��X W|^|�¬X§ic^|pqX�f �
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Combinatorial background
Four particle B-meson decays
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